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Arrangement for a plate heat exchanger 

The present invention relates to an arrangement for a 
plate heat exchanger, 

5 ^ 

In many applications it is desirable to provide a plate 
heat exchanger able to be fitted directly to the system 
of which said plate heat exchanger is designed to form 
part. This is the case, for example, where the system 
10 is an engine and the plate heat exchanger is an oil 
cooler. 

Allowing the media between which heat is to be 
exchanged to flow in opposite directions, so-called 
15 counter- flow, is known to afford effective cooling of 
the medium that is to be cooled. A known alternative to 
counter- flow is so-called cross -flow which, however, 
results in an inferior exchange of heat. 

20 A plate heat exchanger generally comprises plates 
stacked one on top of another to form a package 
together with associated assembly elements. For fitting 
such a known plate heat exchanger directly to the 
system of which such a plate heat exchanger is designed 

25 to form part it has fixing members, often in the form 
of fixing lugs or the like, which project outside the 
package. This means that the plate heat exchanger takes 
up additional space in addition to that occupied up by 
the actual package. Moreover, this known type of 

30 assembly is not ideal from strength point of view, 
since vibrations can lead to fatigue failures where the 
fixing lugs are attached to the plate heat exchanger 
and elsewhere. An advantage with an assembly of this 
type is that the short sides in such a plate heat 

35 exchanger are exposed so that the counter- flow 
principle can be utilised in the plate heat exchanger. 
This is not the case with plate heat exchangers of the 
type disclosed in SE-B-462 763, for example. This plate 
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heat exchanger is designed to be fitted directly to the 
system of which the plate heat exchanger is designed to 
form part . It takes up no space other than that 
required by the package and moreover has a secure seal 
5 between the plate heat exchanger and the system. 
. However, the short sides are closed to the admission of 
cooling medium and such a plate heat exchanger cannot 
utilize the counter- flow principle. 

10 A problem therefore exists in providing means for 
firmly fitting a plate heat exchanger directly to the 
space in the system of which the plate heat exchanger 
is designed to form part, whilst maintaining a secure 
seal between the plate heat exchanger and the system 

15 and at the same time providing scope for the plate heat 
exchanger to utilize the counter- flow principle without 
the plate heat exchanger taking up substantially more 
space than that occupied by the package of plates . 

20 The object of the present invention is to provide an 
arrangement for a plate heat exchanger which can be 
directly connected to the system of which the plate 
heat exchanger is designed to form part, which 
essentially does not take up more space than that 

25 occupied by the actual package and at the same time 
affords scope for the plate heat exchanger to utilize 
both counter- flow and cross -flow. This object is 
achieved in an arrangement of the aforementioned type 
in that the invention has the characteristics of claim 



The present invention moreover affords the advantage 
that a secure seal is created between the plate heat 
exchanger and the system. 



Preferred embodiments of the present invention will be 
explained in more detail below with reference to the 
drawing attached, in which 
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Fig. la-lc show schematic diagrams of the preferred 
embodiment of the invention, of which; 

Fig. la illustrates the plate heat exchanger according 
5 to the invention viewed obliquely from above. 

Fig. lb illustrates the plate heat exchanger in Fig. la 
viewed obliquely from below, 

10 Fig. Ic illustrates the plate heat exchanger in Fig. la 
with the short side situated nearest the observer shown 
partially in section. 

Fig. 2a-2b show schematic diagrams of a second 
15 embodiment of the plate heat exchanger according to the 
invention, of which; 

Fig. 2a illustrates the plate heat exchanger viewed 
obliquely from above, 

20 

Fig. 2b illustrates the plate heat exchanger in Fig. 2a 
viewed obliquely from above with the short side 
situated nearest the observer shown partially in 
section, 

25 

Fig. 3a- 3b show schematic diagrams of a third 
embodiment of the plate heat exchanger according to the 
invention, of which; 

30 Fig. 3a illustrates the plate heat exchanger in Fig. 3a 
viewed obliquely from above with the short side 
situated nearest the observer shown partially in 
section and 



35 



Fig. 3b illustrates the plate heat exchanger in Fig. 3a 
viewed obliquely from below. 




Fig. 4 illustrates a fourth embodiment of the plate\ 
heat exchanger according to the invention. 

In Fig. la, 1 generally denotes an elongated package of 
5 plates 2, which is constructed conventionally in a 
manner known in the art with plates 2 parallel to one 
another, which between them define channels, every 
second one of which is intended to carry a flow of 
cooling medium and the other channels of which are 
10 intended to carry a flow of heat-emitting medium. 

At each short end of the package the outermost plates 
2a, 2b are formed with generally flat plate elements 
6a, 6b, which for the most part lie within the width of 

15 the package. The plate element 6a, which when assembled 
is situated nearest to the system of which the plate 
heat exchanger is designed to form part, has through- 
holes 7 for connecting the package 1 by means of 
suitable assembly elements to the space in the system. 

2 0 For this purpose the package is formed with recesses 8, 
so that the assembly elements can be inserted into the 
holes 7 from above. 

Fig. lb shows through-holes 9 in the plate element 6a. 
25 Together, these holes 9 form an opening in each plate 
element 6a, for collecting channels 10 in the package 
1^ see Fig. Ic, which connect to the channels in the 
package 1 and are designed to carry a flow of the heat- 
emitting medium. 

30 

At each short end there is a clamping element 11, which 
effectively acts between the plate elements 6a, 6b and 
runs along the central sucis of the collecting channel 
10. The clamping element 11 is designed to produce a 
35 symmetrical clamping force and to hold the package 1 
together, and is designed to counteract the pressure 
which, when the plate heat exchanger is in use, acts on 
the plate element 6b. 



- 5 - 



According to a second embodiment of the present 
invention, which is shown in Fig. 2a-2b, further 
clamping elements 12 are arranged laterally inverted 
around a centre line, . so that the clamping element 11 
5 at the top and the clamping element 12 hold the package 
1 together with a symmetrical clamping force. The 
plates 2 are furthermore provided with projections 13, 
which are directly above one another when the plates 2 
are stacked one on top of another in the package 1 . The 

10 projections 13 partially enclose the clamping elements 
12 in pairs, that is to say projections 13 are fitted 
on either side of the clamping element 12 . This means 
that the clamping elements 12 are also designed to 
guide the plates 2, so that when stacking in the 

15 package 1 they are fitted directly over one another and 
are not able to slip in relation to one another. 

According to a third embodiment in Fig. 3a-3b, the 
clamping elements 12 alone produce the symmetrical 

20 clamping force. In this embodiment, therefore, it is 
possible for just one through-hole 9 in each plate 
element 6a to form an opening to the collecting 
channels 10. It will be appreciated, however, that in 
this embodiment it is also possible for the openings to 

25 consist of a plurality of through-holes 9, as in the 
embodiments described previously. 

In a preferred embodiment the clamping element 11 is a 
bolt with a nut. In an alternative to this the clamping 
3 0 element consists of a tie rod, which is clinched and 
soldered after fitting in the package 1. In a preferred 
embodiment the clamping elements 12 are tubes but in 
alternative embodiments they may consist of rods or 
bolts with nuts. 

35 

In a preferred application of the present invention the 
plate heat exchanger consists of an oil cooler and the 
system consists of an engine, the cooling medium being 



- 6 - 



the coolant and the medium to be cooled being oil . In 
this application of the plate heat exchanger, the 
package 1 is fitted inside a casing on the engine 
block, suitable assembly elements, for example bolts 
5 and nuts, being inserted through the holes 7 from 
above. In applying the present invention according to 
the preferred embodiment, oil flows from the engine 
block into the package 1 through one of the two 
collecting channels 10, flows in the longitudinal 

10 direction of the plate heat exchanger, through the 
channels designed to carry a flow of oil and returns to 
the engine through the second collecting channel 10. 
The package 1 is enclosed in a casing, the interior of 
which connects with the channels designed to carry a 

15 flow of the coolant. 

The package 1 is further designed to allow the coolant 
to flow in at the short end of the package 1, in the 
collecting channel 10 of which the oil returns to the 
20 engine, so that the coolant flows in the opposite 
direction to the direction of flow of the oil through 
the channels, which are designed to carry a flow of the 
coolant, and flows out at the opposite short end of the 
package 1 . 

25 

The plate elements 6a-b and the clamping elements 11-12 
are designed to absorb forces acting on the plate heat 
exchanger during use, so that a secure seal is obtained 
between the plate heat exchanger and the engine, to 

3 0 which the plate heat exchanger can be directly 
connected. The plate elements 6a^b furthermore lie 
largely within the width of the package, which means 
that the width of the plate heat exchanger does not 
take up substantially more space than that occupied by 

35 the package, whilst the counter- flow principle can be 
used for effective heat exchange. 
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In Fig. 4, the plate elements 14b farthest away from 
the system, corresponding to the plate elements 6b in 
Figs la- 3b, have been shaped so as to present an 
extension in a first direction, which is parallel with 
5 a main plane of the plate 2b of the heat exchanger 1, 
and with the longitudinal direction of the heat 
exchanger. The plate elements 14b extend from the short 
edges of the heat exchanger and inwards towards the 
center of the heat exchanger plate 2b. 

10 

In addition, the plate 14b may be so shaped as to 
present an extension that, towards the center of the 
heat exchanger plate 2b increases in a second 
direction, which is parallel with the main plane of the 
15 plates 2 of the heat exchanger 1, and perpendicular to 
the longitudinal direction of the heat exchanger. 

This extension of the plate elements provides a 
reinforcement of the heat exchanger plate 2b which is 
20 farthest away from the system, so as to reduce that 

plate's susceptibility of rupture as a consequence of 
fatigue caused by pressure and/or pressure pulsations 
inflicted by the oil supply to the collecting channel 
10 (Fig. Ic) . 

25 

The size and extension of the plate elements 14b of the 
embodiment illustrated in Fig. 4 is an illustration. In 
practical embodiments, the reinforcing extension in 
said first and second directions is chosen based on 
3 0 experience of the heat exchanger, and on rupture 

testing. Also, when choosing the extension of the plate 
elements 14b, there may be an incentive to keep at 
least the extension in the second direction to a 



- 8 - 



minimuLiTi , so as not to hamper the coolant flow in the 
longitudinal direction of the plate heat exchanger 1. 

The reinforcement may be provided in different manners . 
5 In the embodiment illustrated in Fig. 4, the plate 

elements 14b constitute extended versions of the plate 
elements 6b disclosed in Figs la, Ic, 2a, 2b and 3a, 
i.e. the plate element 14b is formed as a single 
component acting both as a lid for the collecting 
10 channel 10, and as an abutment for the clamping element 
11 (not shown in Fig. 4) . 

As an alternative (not shown) , the reinforcement may be 
provided in the form of a plate which is sized and 
15 shaped so as to connect to the plate element 6b, either 
by an overlap, or by being fitted snugly against the 
plate element 6b . 

Common for both alternatives is that the plate elements 
2 0 6b, 14b and the reinforcement plate (not shown) may be 
attached to the heat exchanger plate 2 farthest away 
from the system by means of soldering. 

In one embodiment, the thickness of the reinforcement 
25 plate may be chosen to substantially the same as the 
height of protrusions 16 provided on the face of the 
heat exchanger plate 2 . 

In Fig. 4, the plate element 6a, 14a closest to the 
30 system is provided with a folded or reinforced edge 15, 
so as to reinforce the plate element 6a, 14a, and to 
prevent it from bending as a consequence of pressure 
inflicted by the oil supply to the collecting channel 
10 (Fig. Ic) , 
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It is understood that the embodiments having the 
reinforcements according to the different alternatives 
described above with reference to Fig. 4 may be 
combined with the different embodiments described with 
5 reference to Figs la-3b. 
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Claims 
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1. Arrangement for a plate heat exchanger for 
connection to a system, comprising an elongated 
package (1) of mutually parallel plates (2) between 
which plates (2) channels are defined for a first 
medium and a second medium respectively, the 
outermost plates (2a, 2b) of the package (1) have at 
their respective short end a plate element (6a, 6b) 
partially covering the short end, of which the plate 
element (6a) situated nearest the system has 
through-holes (7) for assembly of the package (1) , 
and at least one through-hole (9) which constitutes 
an opening to a collecting channel (10) . for one of 
said media, characterized in that the plate elements 
(6a, 6b) are essentially within the width of the 
package (1) and that edge portions of the plates (2) 
are designed with recesses (8) so that assembly 
elements can be inserted into the holes (7) from 
above . 

2. Arrangement according to "Claim 1, characterized in 
that at each short end there is at least one 
clamping element (11; 12) which effectively acts 
between the plate elements (6a; 6b) and which is at 
least partially enclosed by the package (1) and is 
designed to produce a symmetrical clamping force . 

3. Arrangement according to Claim 1-2, characterized in 
that a clamping element (11) runs along the centre 
axis of each collecting channel (10) and is entirely 
enclosed by the package (1) . 
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Arrangement according to Claim 1-2, characterized in 
that there is at least one clamping element (12) , 
which is only partially enclosed by the package (1) . 



Arrangement according to Claim 1-2, characterized in 
that there is a clamping element (11) , which runs 
along the centre axis of each collecting channel 
(10) and is entirely enclosed by the package (1) , 
and at least one clamping element (12) , which is 
only partially enclosed by the package (1) . 

Arrangement according to any one of Claims 1-5, 
characterized in that the holes (7) lie within the 
width of the package (1) . 

Arrangement according to any one of the preceding 
claims, characterized in that one of said plate 
elements (6b, 14b) , which is arranged farthest away 
from the system, extends in a first direction, which 
is parallel with a main plane of one of said 
outermost plates (2b) , and with the longitudinal 
direction of the heat exchanger, such that said 
plate element (6b, 14b) provides a reinforcement of 
said outermost plate (2b) in the area near the 
collecting channel (10) , and counteracts rupture or 
deformation of the plate (2) . 
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Abstract 

The present invention relates to arrangement for a 
plate heat exchanger for connection to a system, of 
5 which the plate heat exchanger is designed to form 
part. The plate heat exchanger is of conventional 
construction with plates (2) parallel to one another, 
which constitute a package (1) and between them define 
flow channels. The outermost plates (2a, 2b) of the 

10 package (1) are at each short end partially covered by 
plate elements (6a, 6b) , which essentially lie within 
the width of the package (1) , of which the plate 
element (6a) situated nearest the system has through- 
holes (7) for assembly elements, which can be inserted 

15 into the holes (7) from above, since the plates (2) are 
formed with recesses (8) . At each short end there are 
also clamping elements which effectively act between 
the plate elements (6a, 6b) and are designed to produce 
a symmetrical clamping force and to hold the package 

20 (1) together. 
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